21 not only for the psychology of perceptual, cognitive and social decision-making, but also for any 22 science that use binary proportions to measure effectiveness, as well as the meta-analysis of such 23 studies. 
37
TSD and BTL have long been theoretical rivals. It had been thought that they were 38 almost indistinguishable empirically for two-choice tasks because, except at their extremes, 39 probit and logit functions are sufficiently similar that no reliable empirical discrimination of the 40 two has previously been found, e.g. (Bohil, et al., 2015; Macmillan & Creelman, 1991) .
41 Although work with ordinal categorical judgements does suggest a superiority of TSD as early as 42 1978 (Kornbrot, 1978) , since then, much theoretical work has concentrated on development of 43 either the signal detection (Killeen, Taylor, & Treviño, 2018) or the choice framework (Bohil, et 44 al., 2015) . In spite of their similarities, the generic mechanisms that lead to logit and probit 45 distributions are different.
46
One kind of mechanism that leads to a logit distribution is the random walk with a drift 47 rate applied according to the evidence available (Wald, 1947) : This has been frequently proposed 48 for perceptual discrimination (Laming, 1968; Luce, 1986) . It is known that 'pure' random walks 49 are not sufficient as they predict that if barrier locations are held constant there will be identical 50 distributions for a specific response, whether given correctly or in error. Several modifications 51 have been suggested to account for the finding that this almost never happens. Specific examples 79 identical stimuli has a normal distribution, hence d' is the discrimination measure of choice. This 80 signal detection model can be generalized to any classification task (Ratcliff, 1978; Ratcliff & 81 McKoon, 2008) . A finding of probit superiority would, therefore, generally support models that 82 have multiple sources of information or 'activation' even for both simple perceptual and 83 complex cognitive tasks. Current paradigms do not enable us to distinguish whether these 84 multiple sources operate in the primary representation of stimuli or in the criteria setting that is 85 an integral and unavoidable part of any of these tasks.
86
In any event, a method that can reliably distinguish these frameworks has considerable 87 theoretical importance. Since there are persuasive arguments for both logit and probit as the 88 appropriate function to apply when assessing evidence in choice tasks, we had no predictions as 89 to which framework would 'win'. Indeed, we considered it quite possible that the best model 90 would depend on the task, maybe TSD probit for more perceptual tasks, and BTL logit for more 91 cognitive tasks.
Method

Data sets
94 The data-sets were downloaded from the Open Science Collaboration website (Open-Science-95 Collaboration, 2015a, 2015b). There were 100 data-sets. We chose all those (18) that met the 96 criteria that the response variable was effectively a proportion (i.e., the number of trials meeting 97 some specified criterion from a fixed number of opportunities), and that the published analysis 98 was ANOVA. This was because one of our goals was comparing the descriptive and inferential 99 results of ANOVA and GLMM analyses. The topics covered a range of social and cognitive 100 areas of psychology, and used several designs with between 1 and 4 factorial predictors, some 101 varying between group and some repeated over participants. Details of the ANOVA/GLMM 102 comparison are available in a separate manuscript. Table 1 summarizes properties of studies.
____________________
Analysis Methods
106 GLMM analyses were conducted on each data-set using the SPSS procedure MIXED. Each 107 analysis was run twice: once with a probit link function, once with logit. BIC goodness-of-fit 108 measures were compared.
109 Results 118 data sets. This is a serendipitous finding. Our initial aim was to show that any binomial GLMM 119 was better than standard ANOVA, as was indeed the case. As noted earlier, we had no a priori 120 prediction between logit and probit, so the unequivocal favouring of the normal distribution, as 121 instantiated by the probit link, came as a big surprise. This finding has implications both for 122 theories of psychological discrimination and for methods of choosing between rival theories in 123 any science.
110
124
For psychological discrimination the TSD framework is favoured across a wide range of 125 diverse Tasks (Table 1) . TSD supports models that have multiple sources of information or 126 'activation' even for the simplest tasks. More specifically, for classification tasks it suggests that 127 match-information across many learned exemplars is more likely to be pooled, rather than being 128 reduced just to the best-matching exemplar from each category.
129
The psychological discrimination problem is structurally very similar to medical meta-130 analysis problems where the response variable is binary (e.g., dead or alive, disease progressed 132 although some do use probits. We have not been able to discern how the strategic choice 133 between log (odds ratio) and probit is made. Our findings suggest a comparison between logit 134 and probit should be a routine part of meta-analyses of binary proportions. This should ensure 135 that the best-fitting model is used to draw conclusions about potentially life-threatening 136 conclusions.
137
These results also show the benefit of using GLMMs to identify best models for 138 proportion data in any area of science, including meta-analysis. This is a considerable 139 methodological advance and a very practical reason for using GLMMs.
Conclusions
141
We draw the following conclusions.
142
The signal-detection framework is superior to the choice framework for modelling of 143 proportions as a response variable across a wide range of psychological domains.
144
Generalized Linear Mixed Models constitute a method of analysis with statistical 145 theoretical support, which (while not new) deserves to be used more widely by psychological 146 and other sciences.
147
The results suggest that probit links may be more useful for meta-analysis than the more 148 prevalent log-likelihood methods that use logit links. In any event, meta-analyses should 149 compare logit and probit links for goodness-of-fit. We were unable to find any meta-analyses 150 where such a comparison occurred.
151
These results contribute to resolving a major issue in psychology, and suggest a powerful 152 method of identifying best models in science generally. 
